Coronary endothelial dysfunction after ischemia and reperfusion and its prevention by ischemic preconditioning.
In the coronary circulation, when reperfusion follows ischemia, endothelial dysfunction occurs. This is characterized by a reduced endothelial release of nitric oxide and by an increased release of reactive oxygen species and endothelin. The reduced availability of nitric oxide leads to the adhesion of neutrophils to the vascular endothelium, platelet aggregation and, with the contribution of endothelin, vasoconstriction, which are responsible for the "no-reflow" phenomenon. Neutrophil adhesion is followed by the release of the superoxide anion from neutrophils and endothelial cells. Preconditioning limits the endothelial damage by ischemia-reperfusion. A relevant role is attributed to the increased endothelial release of nitric oxide, while that of adenosine is controversial. Another effect of preconditioning on the coronary vasculature is the acceleration of vasodilation in reactive hyperemia after a brief coronary occlusion. The acceleration is prevented if myocardial protection is achieved by means of the activation of the mitochondrial adenosine triphosphate sensitive potassium channels by diazoxide and persists when ischemic preconditioning is induced after blockade of the same channels by 5-hydroxydecanoate.